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1
LINE GUIDE DEVICE

The vention relates to a line guide device for guiding
lines, comprising a plurality of links connected to each other
in articulated fashion, each of which displays a bottom ele-
ment, opposite side walls and at least one cover element,
forming a duct for accommodating lines, where the plurality
of links are integrally moulded on one another 1n one piece,
forming a continuous strand, where the line guide device can
be arranged to form a lower run, a curved section and an upper
run, and where the bottom element and both opposite side
walls of the links are designed 1n one piece as U-sections that
are essentially rnigid under the intended loads, and where the
cover element of the respective link 1s integrally moulded on
at least one s1de wall of said link and designed to be moveable
relative to the side wall, and can be moved into a position
closing the link and a position at least essentially releasing the
area between the opposite side walls.

Line guide devices of one-piece design of this kind that
extend over a plurality of links connected to each other 1n
articulated fashion are often manufactured as extruded sec-
tions, where the side walls of the extruded section are
machined in order to form the individual links, e.g. by making,
notches. Line guide devices of this kind are usually relatively
flexible, partly 1n order to permit easy arrangement of the
lines to be guided 1n the duct of the line guide device. On the
other hand, however, this results 1n relatively low stability of
the links, especially 1n the event of torsional stress or laterally
acting forces. Furthermore, complex structuring of the links
of the extruded sections mvolves a great effort, or 1s com-
pletely impossible, meaning that there are limits to the adap-
tation of the line gmide device to different requirements or
other functions.

Furthermore, line guide devices have become known that
are made of plastic and injection-moulded 1n one piece,
essentially in a roughly plane arrangement. The bottom ele-
ment, the side walls and the cover element are 1n this case each
connected to each other by joint elements 1n the manner of
film hinges. While this permits manufacture of a line guide
device at low cost, the line guide device 1s, however, com-
paratively unstable on the whole when exposed to external
forces, which are also exerted on the line guide device during
travel motion thereof, meaning that 1t 1s not suitable for all
applications. This particularly applies in cases where the line
guide device only has a cross-section of very small dimen-
s1ons, this being necessary for many applications, €.g. in the
automotive sector, for printers or the like.

EP 1 138 555 B1 describes a device for carrying and
guiding a bundle of wires that 1s firmly connected to a part,
such as the seat part of a front seat for motor vehicles, and
moveable relative to a carrier, and which contains a flexible,
curved belt 1n the form of a trough for accommodating the
bundle of wires, which 1s located below the moveable part in
a plane running approximately perpendicular to the carrier,
and the lower end of which 1s firmly connected to a supporting
plate, which can be fastened to the carrier, where fastening
means for enclosing the bundle of wires 1n the trough-shaped
belt are provided, such that the bundle of wires and the belt are
deformable 1n at least two orthogonal directions running per-
pendicular to the carrier and parallel to 1t.

The object of the mvention 1s therefore to provide a line
guide device that can be manufactured at low cost and used
for a wide variety of purposes, even with relatively small
cross-sections of the links.

The object1s solved by a line guide device according to the
present invention. The links are thus manufactured as essen-
tially rigid U-sections, which are present in a one-piece strand

10

15

20

25

30

35

40

45

50

55

60

65

2

of the line guide device, such that the line guide device dis-
plays high stability even 1t the links are relatively small.
Owing to the high stability of the links and their being inte-
grally moulded on one another 1n one piece, even a line guide
device with a very small link cross-section can display very
quict running and umform movement. In this context, the
links of the line guide device can have a width and/or height
of =2 cm, =1.5cm or =0.5-1 cm. It thus goes without saying
that the U-sections of the links, which are essentially rigid
under the intended loads, can nevertheless be deformable to at
least a certain degree, 11 appropriate, either manually or under
elevated loads. On the other hand, with such small links,
closing element can, 1n particular, be designed as a tab that
can be fixed 1n place by a snap fit.

Adjacent links are provided with stops that correspond to
cach other and can come 1nto contact with each other when
the line guide device 1s 1n the straight position. In this context,
the line guide device can be 1n essentially linear, straight
position and display a certain degree of pretension, such that
a straight position 1s only obtained when a pressure load 1s
exerted on the upper side of the bottom elements, e.g. by lines
arranged 1n the line guide device. The face ends of the side
walls of the links that face the adjacent link often serve as stop
taces. This 1s, however, sometimes not expedient 1n the case
of links with a relatively small cross-section and thus a small
width of the side walls. Consequently, at least one of the
corresponding stops of adjacent links 1s preferably provided
on a cover element; A corresponding stop of the adjacent link
can, for example, likewise be located on a cover element, or
on an mner side, outer side and/or an upper side of the side
wall facing away from the bottom element of the link. The line
guide device can in each case be designed 1n such a way that
the upper run can be deposited on the lower run, or that the
upper run 1s suspended freely.

The cover elements can, for example, display projections
that reach over the adjacent link and act on an upper side of a
side wall of an adjacent link, forming a stop, e.g. engage a
recess 1n the side wall that 1s open towards the top. The stops
on the cover element can essentially display the width of the
side walls of the adjacent link or, 1T appropnate, the side walls
can display areas with a wider cross-section that serve as
Stops.

According to the invention, the respectively corresponding
stops of adjacent links, which act in the straight position
and/or curved position of the line guide device and, 1n this
context, limit the pivoting position of the links 1n the respec-
tive direction, are 1in each case located on both cover elements
of the respectively adjacent links. Integral moulding of the
stops on the side walls 1s no longer necessary as a result.
Furthermore, the stops can be located roughly, or exactly, at
the level of the longitudinal mid-plane of the line guide
device, 1.e. at an at least roughly, or exactly, equal distance
from the respectively opposite side walls of a link, as a result
of which the stops display a relatively large stop face and their
central position on the line guide device avoids non-uniform
contact behaviour of laterally separated pairs of stops.

The stop 1s preferably designed as an area projecting from
the respective cover element, which, 1n straight position of the
line guide device, projects onto the adjacent link and, in stop
position, engages a recess provided with a stop 1 a cover
clement and/or a side wall of the adjacent link. One stop of a
pair of stops of adjacent links that acts 1n straight position can
be provided by arecess 1n the respective cover element that 1s
open towards the adjacent link, where the recess 1s preferably
designed to be at least partly, or completely, closed in the
direction of the bottom element of the respective link. In stop
position, this prevents the stop of the adjacent link from
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slipping off towards the bottom element of the link. If appro-
priate, the recess 1n the cover element that accommodates the
stop of the adjacent link can also be designed to be at least
partly, or completely, closed towards the top.

According to the invention, the side walls and/or cover 5
clements of at least some, or all, links are alternatively or
additionally provided with tabs integrally moulded 1n one
piece, which, starting from a first position corresponding, for
example, to the position of the tab in the respective mould,
¢.g. an 1njection mould, by means of which the line guide 10
device 1s manufactured, can be moved 1nto a second position,
in which they overlap a partial area of an adjacent link. This
makes 1t possible to provide overlapping areas of adjacent
links without having to produce overlapping areas of the links
during manufacture of the line guide device 1n a mould, such 15
as an injection mould, this usually being a highly complex
task in terms of mould design. The overlapping areas can, for
example, each provide one stop of a pair of stops of adjacent
links that acts 1n the straight position and/or the maximally
curved position of the line guide device. 20

In the area of the essentially rigid side walls and the bottom
clements, the links preferably display no overlapping areas,
apart from the alorementioned moveable tabs, where appro-
priate.

The one-piece section of the line guide device, displaying
a plurality of links, 1s preferably moulded in such a way that
the cover elements are 1n each case alternately integrally
moulded on opposite side walls of the links.

25

At least some, or all, cover elements of the links are pret-
erably provided with at least one integrally moulded tab-like
area, which forms overlapping areas with at least one of the
respectively adjacent links in the straight and/or maximally
curved position of the line guide device, where stop elements
acting 1n the respective stop position are located on the over-
lapping areas of the respectively adjacent links. In particular,
some or all cover elements of the links can each have two
integrally moulded tab-like areas, each of which projects onto
one of the two adjacent links, forming overlapping areas with
them. The tab-like areas thus border on the cover elements at
the level of the hinge joints, such that the cover elements
display a greater extension in the longitudinal direction of the
line guide device at the level of the tabs than at the level of the
hinge jo1ints to the side walls. The interacting pairs of stops of
adjacent links can thus be located on a tab projecting from a
cover element of a first link and a corresponding projecting
tab of a second link, as a result of which pairs of stops can be
provided that act in the curved position of the line guide
device, 1 particular. It 1s also possible for a tab-like area
projecting from a cover element to be provided, which over-
laps an area of the cover element of the adjacent link that 1s
located at the level of the corresponding hinge joint. Pairs of
stops of respectively adjacent links, acting particularly 1n the
straight position of the line guide device, can be located on the
two such overlapping areas.
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The tabs described above can display the same flexural

strength 1n the longitudinal direction of the line gmide device
as the cover elements themselves, although the tabs prefer-
ably display greater flexural strength, such that the line guide
device can more easily be moved into a curved position, ¢,
forming a curved section connecting the upper run and the
lower run. Of the respectively overlapping areas of adjacent
cover elements, one area can display high flexural strength,
while the other, preferably the area facing the bottom ele-
ments, displays low flexural strength. 65

Particularly the face ends of the tabs located on the cover
clements that face towards the adjacent link, or the face ends

4

of the cover elements themselves, can act as stops in the
straight position of the line guide device.

Preferably provided as stops 1n the curved position of the
line guide device are pegs, mtegrally moulded on the cover
clements and/or on the projecting areas or tabs facing towards
the adjacent link, said pegs extending essentially transverse,
preferably perpendicular, to the longitudinal direction of the
line guide device and engaging corresponding recesses in the
cover elements of the adjacent link, or 1n the projecting areas
or tabs integrally moulded on them. The pegs can be arranged
transverse or essentially perpendicular to the bottom ele-
ments of the links.

Pegs of this kind can particularly be designed as snap
fasteners, such that the pegs are prevented from jumping out
of the receptacles of the adjacent link even in the event of
flexural loading of the tabs.

The respectively adjacent links 1n the straight position of
the side walls can be spaced apart from each other, at least
over part, or all, of their height, the height extending from a
bottom element to the cover element. An arrangement of this
kind 1s expedient for forming further stops or for forming film
hinges for articulated connection of the links, especially 1f the
line guide device 1s designed as an 1njection moulding. The
width of gaps of this kind between adjacent links in the
longitudinal direction of the line guide device can be greater
than/equal to half, once or twice the side wall thickness of the
respective links.

To provide an additional or alternative pair of stops on
adjacent links to limit the pivoting angle in the curved posi-
tion of the line guide device, the bottom element and/or the
side wall of at least one, or both, of the adjacent links can be
provided with a protruding projection, which projects onto
the respectively adjacent link and, in curved position, can be
brought into contact with the corresponding stop of the adja-
cent link. The projecting area and/or the corresponding stop
area 1s preferably bevelled, forming a plane stop. By provid-
ing this stop, the hinge joints of the links connected to each
other 1n one piece can be relieved of load when contacting
cach other, 1n addition to which an exactly defined arrange-
ment of the line guide device 1n curved position can be pro-
vided.

Dividing webs integrally moulded in one piece can be
provided on the links, serving as partitions for the interior of
the duct of the line guide device formed between the opposite
side walls of the link. In particular, these dividing webs can,
like the side walls, be integrally moulded 1n one piece on the
bottom element of the respective link 1n essentially rigid and
bending-resistant manner. It 1s, of course, also possible to
provide several, laterally separated dividing walls for parti-
tioning the interior of the line guide device. Where appropri-
ate, the dividing walls can run up against the cover elements,
or connecting means can be provided for detachable connec-
tion of the dividing webs to the cover elements.

The cover elements are preferably designed in such a way
that they provide a line guide device that 1s essentially closed
on the upper side. In particular, the line guide device can be
designed to be completely closed on the upper side when 1n
the straight position.

For fastening several line guide devices manufactured in
one piece to each other or to another device, fastening ele-
ments corresponding to each other can be integrally moulded
in one piece on the ends of the line guide device, such thattwo
line guide devices of 1dentical design can be assembled at the
face end, 1.e. to extend the length of the same.

Preferably, at least one female, preferably male, fastening
clement 1s provided on one end of the line guide device, and
a corresponding male or female fastening element 1s provided
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on several, 1.e. at least two, or all links of the line guide device.
In particular, the fastening elements can, 1n this context, be
provided 1n a regular sequence on the line guide device, e.g.
on every second, every third or every fourth link. In this way,
the length of the line guide device can be altered by separating
adjacent links, 1n which context a fastening element 1s always
provided at the end for connection to a line guide device of
identical design. Preferably, a male fastening element 1s pro-
vided on one end of the line guide device, corresponding,
temale receptacles being provided on several or all other
links. A web projecting 1n the longitudinal direction of the
line guide device, or an extension of the bottom element, can
be provided on the bottom element of an end link. as the male
fastening element, from which one or more fastening pegs
project that can be fixed 1n place in corresponding receptacles
provided on the undersides of the bottom elements of the
links.

The line guide device according to the invention preferably
displays, over at least essentially the length of a continuous
bottom element interconnecting several links, or over the-full
length of the line guide device, an electrical resistance 1n the
range from 6,000 to 20,000 ohms, preferably =10,000 ohms
or =6,900 ohms, particularly preferably =4,000 ohms. The
clectrical resistance indicated can exist over the full length of
the line guide device, 1.e. between the first and the last link of
the line guide device, or between the end fastening elements
or electrical connecting elements at the two ends of the line
guide device with the stationary and the mobile consumers.

Alternatively, the electrical resistance 1n the range from
6,000 to 20,000 ohms, or preferably of =10,000 ohms as
more precisely specified above, between several links spaced
apart in the longitudinal direction of the line guide device can
also exist between two links that are each earthed by a suitable
clectrical, preferably metallic, discharge device or provided
with a suitable earthing point or an earthing device. In the
simplest case, the earthing device can be a connecting point
designed for electrical connection of an electrical discharge
device.

The links that are earthed, or provided with an earthing
point or an earthing device, which can in each case be the
closest links of corresponding design in the longitudinal
direction of the line guide device, are preferably connected to
cach other by a continuous bottom element, although this 1s
not always absolutely necessary.

The continuous bottom element can connect a plurality of
links to each other 1n each case, or a plurality of links, e.g. 4,
10, 25 or 100 or more in each case, 1s arranged 1n each case
between the links, or between the links that are earthed or
provided with an earthing device, which are 1n each case
preferably connected to each other by a continuous bottom
clement. Where appropnate, it 1s also possible for several line
guide devices, each with a continuous bottom element, to be
arranged one after the other and connected to each other to
extend the length of the device, where the continuous bottom
clement 1n each case preferably extends over more than one-
quarter or more than one-half of the length of the line guide
device. In this context, each of the bottom elements 1s pret-
erably equipped with at least one, or several, links that are
carthed or provided with an earthing device, 1n order to be
able to reliably prevent electrostatic charging ofthe line guide
devices 1n the respective application, and discharge charge
carriers. Bottom elements each connecting a plurality of links
in the longitudinal direction of the line guide device can be
connected to each other in electrically conductive fashion by
a bridging contact 1in order to achieve the specified resistance
values of preferably =20,000 ochms or =10,000 ohms, or

other desired resistance values, such as surface resistances. In
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this context, the bridging element can constitute a separate
component, which can be of rigid design, 1n order to connect
the adjacent links to each other 1n non-prvoting fashion, or of
flexible design, e.g. 1n the form of a tlexible discharge wire or
the like. The adjacent bottom elements can also overlap each
other 1n this context.

The links that are earthed, or provided with earthing points
or devices, are preferably distributed uniformly over the
length of the line guide device.

In each of the above-mentioned embodiments, the continu-
ous bottom element thus provides a continuous electrical
conduction path that 1s not interrupted by any connecting
areas ol components.

Furthermore, the line guide device according to the inven-
tion can, over essentially the length of a continuous bottom
clement connecting several links to each other, display an
clectrical surface resistance R and/or an end-to-end resis-
tance R, and/or a point-to-point resistance R, of =1x10"'°
ohms, where the resistance is preferably =1x10° ohms or
=1x10"* ohms, e.g. in the range from 1><104§Rp§1><10m
ohms. The resistance indicated can also be present over a
distance 1n the longitudinal direction of the line guide device
between two adjacent links that are earthed or provided with
an earthing device, or also over the full length of the line guide
device, particularly from end fastening element to end fasten-
ing element.

Additionally or alternatively, the line guide device accord-
ing to the invention 1s designed such that, over essentially the
length of a continuous bottom element connecting several
links to each other, i1t displays an electrical resistance to EPA
earth and/or to an earthing point R, of = 1x10"* ohms, pref-
erably =1x10” ohms. The resistance indicated is preferably
in the range from 7.5x10° =R =1 x10” ohms. The resistance
indicated can also be present over a distance 1n the longitu-
dinal direction of the line guide device between two adjacent
links that are earthed or provided with an earthing device
and/or over the full length of the line guide device.

The number of links over which the indicated maximum
resistances R, R, or R are present can be 4, 10, 25 or 100 1n
each case, or more links 1n each case, or, 1n the event of several
bottom elements connected one after the other, more than
one-quarter or more than one-half of the length of the line
guide device.

In this context, the line guide device 1s preferably designed
as a plastic part, particularly-as an injection-moulded part.
This kind of design of the line guide device enables it to
comply with the requirements for an ESD protection element
according to EN 61340-3-1 or a corresponding national or
international standard. In this context, the line guide device
can be used in areas 1n which the build-up of electrostatic
charges 1n equipment 1s to be avoided, e.g. 1n the-production
of electrical or electronic components, such as semiconductor
clements, printed circuit boards and the like. The line guide
devices can thus be advantageously used in machines for
manufacturing components of this kind, or in machines for
handling, e.g. transporting or packing, components of this
kind. Furthermore, line guide devices of this kind can be used
advantageously 1n explosion-protected areas.

The continuous bottom element of the line guide device
preferably consists of a plastic material, particularly 1n the
form of an injection moulding, where the side walls are 1nte-
grally moulded in one piece. Where appropriate, the earthed
links of the line guide device can partly or completely consist
of metal, where a continuous bottom element 1s preferably
located between these links, or a small number of sections of
the line guide device, these being connected by bridging
clements of high electrical conductivity. The bridging ele-
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ment 1s preferably designed in such a way that the electrical
resistance across the bridging area 1s still acceptably, margin-
ally or not higher than 1t would be 1n the case of a continuous
bottom element. The resistance in the bridging area 1s pret-
erably <100%, <30% or <20% or not higher than with a
continuous bottom element. The adjacent ends of the bottom
clement can also overlap 1n the bridging area.

The earthed links can, in particular, be the end fastening
clements or the links directly adjacent to them, although these
links can also be separated from the end fastening elements by
a plurality of other links, where appropriate. Furthermore,
carthing of areas of the line guide device can be achieved by
carthing various partial areas of a guide trough for the line
guide device, or of elements thereot, e.g. of sliding rails on
which the upper run of the line guide device can be deposited.

It goes without saying that the line guide device can meet
all other requirements to DIN EN 61340-5-1, or correspond-
ing national or international standards. In this context, the line
guide device can, where appropriate, be taken as being a work
surface pursuant to Table 1 of this European Standard. It goes
without saying that the resistances mentioned can likewise be
respectively determined according to this standard. Refer-
ence 1s made to Section 5.3 of EN 61340-5-1:2001 regarding
the requirements for an EPA grounding device or an EPA
ground terminal, to Section A.1 of EN 61340-5-1:2001
regarding the resistance measurement method for testing
work surfaces, to Appendix A.1 of DIN standard IEC 1340-
4-1 regarding the device for resistance measurements, and to
DIN 53482 or DIN. IEC 60093 regarding the design of elec-
trodes for measuring the respective resistances. All the above-
mentioned standards are herewith included as references.

The line guide device according to the invention can be
entirely made of a umiform material, although materials of
different electrical conductivity can, where appropriate, also
be used to manufacture the bottom element connecting sev-
eral links to each other, on the one hand, and the opposite side
walls and/or a cover element, on the other hand. In this con-
text, the bottom element can, in particular, display higher
clectrical conductivity than the other areas mentioned.

In order to provide a material with suificiently high elec-
trical conductivity, the surface of the respective links, includ-
ing the surface of the bottom element connecting several links
to each other, which can 1n each case particularly be manu-
factured as plastic parts, can be provided with a conductive
coating. A coating of this kind can be provided, for example,
in the form of a graphite coating or a coating of a metallic or
semiconducting material. Furthermore, as an alternative or 1n
addition, volatile antistatic agents can be incorporated into
the material of the line guide device, particularly in the area of
the side walls and/or the bottom element. Particularly preter-
ably, the material for manufacturing the line guide device
intrinsically displays corresponding volume conductivity or
surface conductivity in order to meet the above-mentioned
conditions. To this end, the plastic material can, for example,
be provided with corresponding fillers that increase the con-
ductivity of the plastic material, such as carbon fibres, fibres
of metallic or semiconducting maternials, such as silicon,
metallic or semiconducting powders, such as aluminium or
silicon powder, or the like. Finally, discharge wires can be
incorporated 1nto the bottom element, also extending over
several links or the entire line guide device. It goes without
saying that the corresponding conductivity can also be cre-
ated 1 some other suitable way.

Seen as a whole, 1t 1s thus possible to provide a line guide
device for ESD protection zones (ESD: electrostatic-sensitive
device) and/or for explosion-hazard areas.
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An example of the mvention i1s described below and
explained on the basis of the Figures. The Figures show the
following;:

FIGS. 1 to 3 Various views of a first line guide device
according to the invention, with completely opened cover
clements (FIGS. 1, 2) and completely closed cover elements

(FIG. 3),

FIGS. 4 to 6 A further embodiment of a line guide device

according to the invention, with completely opened cover
clements (FIGS. 4, 5) and completely closed cover elements

(FIG. 6),

FIG. 7 A schematic detail view of the transitional area
between adjacent links,

FIG. 8 A schematic arrangement of a further line gude
device according to the mmvention, 1n curved position (FIG.
8a), as a cross-section (FIG. 8b5) and 1n a perspective view

(FIG. 8¢),

FIGS. 9 and 10 A further embodiment of a line guide device
according to the invention, with completely opened cover

clements (FIG. 9) and completely closed cover elements
(FIG. 10).

Line guide device 1 according to FIGS. 1 to 3 1s a compo-
nent, manufactured 1n one piece by an 1njection moulding
method, that consists of a plurality of links 2, connected to
cach other in articulated fashion, each of which displays a
bottom element 3, two side walls 4, integrally moulded on
bottom element 3 and laterally spaced apart in the longitudi-
nal direction of the line guide device, and a cover element 5.
The bottom element, cover element and the opposite side
walls together form a duct 6 for accommodating lines, which
can run 1n the longitudinal direction of the line guide device.
As shown 1 FIG. 8, the line guide device can be arranged to
form a lower run 7, an upper run 9 and a curved section 8
connecting them. At least one of the ends of the line guide
device can be fastened to a stationary consumer, and the
opposite end to a mobile consumer, such that the line guide
device can be moved 1n the longitudinal direction relative to
the stationary end.

In order to permit exact guidance of the lines 1n the case of
links of small dimensions, which can, for example, display a
width and/or height of 0.5 to 1 cm, bottom element 3 and the
two side walls 4 of the respective links are designed 1n one
piece 1n the form of U-sections, these being of essentially
rigid design, at least under average intended loading. In the
case of this kind of essentially rigid design of the U-sections,
areas ol significantly thinner material or hinge joints are
dispensed with 1n the area of the U-sections, e.g. 1n the tran-
sitional area between the bottom element and one or both of
the side walls. Cover elements 5a, 36 are integrally moulded
in one piece on the respective side walls with hinge joints 10,
which can particularly be designed as film hinges. In the
condition as manufactured in the respective mould, the line
guide device can display the arrangement of the cover ele-
ments shown 1 FIGS. 1, 2, without being limited to this.
Starting from the open position illustrated in FIG. 1, 1n which
the cross-section of the line guide device 1s at least partly, or
completely, released, cover elements 5a, 56 can be moved
into the closed position shown in FIG. 3, in which the cover
clements can be fastened 1n detachable fashion to the side
walls opposite the respective hinge joints 10.

Bottom elements 3 of the links are 1n each case connected
to each other by hinge joints 11, which can be designed as film
hinges, forming a continuous, one-piece strip. Alternatively
or additionally, joint elements integrally moulded 1n one
piece can, where appropriate, be located between the face
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ends 12 of adjacent links pointing towards each other, form-
ing a line guide device moulded in one piece with a plurality

of links.

As can be seen 1n FIGS. 1 and 2, two different designs of
cover element 5a, 55 are provided, in each case being inte-
grally moulded in one piece on the side walls 1n alternating
fashion and on opposite sides of the line guide device.
According to the practical example, the two cover elements
5a, 5b are provided with locking means 13, integrally moul-
ded 1n one piece 1n the form of tabs, which can be fixed 1n
place in detachable fashion on the side walls of the respective
links opposite hinge joints 10, particularly by means of posi-
tive connections, particularly snap-fit connections. In this
context, closing elements 13 are essentially immoveable rela-
tive to the cover elements, although they can, if necessary,
likewise be connected to the associated cover elements by
means of hinge joints, e.g. in the form of film hinges. Outer
walls 14 of side walls 4 are provided with closing elements
13a 1n the form of snap-1n lugs, which can be connected to the
closing elements of the cover elements. Closing elements 13
have to be moved away from outer walls 14 transverse to the
line guide device 1n order to detach them, such that forces of
the guided lines acting on the cover elements on the inside do
not act on the cover elements in the opening direction of the
closing elements. Where appropriate, itmay also be sufficient
to provide corresponding closing elements only on the cover
clements lying on top 1n closed position, 1.e. cover elements
5a according to FIGS. 1 to 3. The closing elements thus
preferably act laterally on the side walls of the respective link,
1.¢. on the mner side or the outer side.

Cover elements 3b of a link thus display projecting areas
15, which project towards at least one, or both, of the adjacent
links and, when 1n closed position, are located between the
opposite side walls of the respectively adjacent link. In this
context, projecting areas 15 are separated from mner sides 16
of the side walls by a slight lateral clearance, or lie against
them. The fact that the cover areas of one link engage the
respectively adjacent link stabilises the line guide device
against laterally acting forces, which would result in inward
or outward bulging of the line guide device relative to the
straight position.

The cover elements in each case display hinge joints 10,
extending in the longitudinal direction of the line guide
device. According to the practical example, the longitudinal
extension of the hinge joints corresponds to the length of the
links 1n the longitudinal direction of the line guide device,
although they can also display a short length, if appropriate. It
goes without saying that the hinge joint can also be inter-
rupted, if appropriate. Furthermore, located on the cover ele-
ments are areas 15, which project towards the respectively
adjacent link and can overlap cover element 5a of the adjacent
link. The overlap can extend to the areas projecting from the
hinge joints 1n the longitudinal direction of the line guide
device, or projecting areas 15 of a link can overlap an adjacent
link at the level of the joint area thereol. The projecting areas
of the respective cover elements are thus in each case
designed 1n the manner of tabs. These tabs can, as with cover
clements 56 according to FIG. 2, display a smaller material
thickness than the cover element areas at the level of the hinge
joints, such that moving the line guide device 1nto a curved
position under flexural stressing of the tabs 1s facilitated, and
tab-like projecting areas 17 of the cover elements can, as with
cover elements 5a according to the practical example (FIG.
15), also display essentially the same material thickness as the
cover elements. According to the practical example, this par-
ticularly applies to the cover element which, when the line
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guide device 1s closed, faces away from the respective bottom
clement, 1.e. forms the upper side of the line guide device.

The mutually overlapping, projecting areas 15, 17 of cover
clements 5a, 56 turthermore display pairs of corresponding
stops, which act 1n the straight position or 1n the curved
position of the line guide device. The stops of the pairs of
corresponding stops of adjacent links are 1n this instance all
located on the respective cover elements, although at least
some ol them can also be provided on the side walls, 1
appropriate.

Face ends 19, 20 of cover elements 5a, 54, which 1in each
case point towards the adjacent element, serve as stops 1n the
straight position. In this context, the face end of a first cover
clement—in this instance of cover element Sa, which 1s on top
in closed position—which acts as a stop 1s of curved design,
the corresponding face-end stop face of cover element 55, at
least the overlapping area of which 1s located beneath cover
clement Sa according to the practical example, being of
inwardly curved design. The arc-shaped curves 1n each case
preferably correspond to arcs of a circle. The face ends of
cover elements 3a, 55 can preferably be brought nto full
surface contact with each other in this context. Overlapping
areas 15 of cover elements 36 are cranked downwards 1n the
direction of the bottom elements, making 1t possible to pro-
vide an essentially plane upper side of the line guide device,
this purpose being served by the upper sides of cover elements
5a and the middle thicker areas 21 of cover elements 3b.

To provide a stop system acting 1n the curved position of
the line guide device, cover elements 55 are designed with
projecting areas 15, which are provided with pegs 22 that
project transverse, more precisely perpendicular, to the line
guide device and are arranged essentially perpendicular to the
bottom elements 1n this mnstance. Pegs 22, which are designed
as snap lasteners, engage a slot 23 of cover element 5q of the
adjacent link. According to the practical example, slot 23 of
cover elements 5a displays such an extension 1n the longitu-
dinal direction of the line guide device that stop pegs of both
adjacent links can be guided 1n the slot until the pegs each run
up against stop areas 24 limiting slot 23 in the longitudinal
direction of the line guide device. To prevent pegs 22,
designed as snap fasteners, from jumping out of slots 23 inthe
curved position of the line guide device, slots 23 are provided
with webs (not shown) projecting towards the principal lon-
gitudinal plane of the line guide device.

As a result of the fact that areas 17 of the cover elements
projecting towards the adjacent link (accordingly also areas
31, 33a of the embodiment according to FIGS. 4-6) engage
cover element recesses of the adjacent links and are guided 1n
them 1n laterally close fashion, 1.e. with only little or virtually
no clearance, or that cover element areas 15 are located
between side walls of the adjacent link and guided between
them waith little or virtually no clearance, the lateral stability
of the line guide device 1s substantially increased. Cover
clement areas of a first link are thus laterally 1in contact,
preferably on both sides, with areas of the adjacent link, or
come 1nto contact with then under slight lateral forces. Lateral
contact exists at least 1n a partial area at least 1n the straight
position of the device, preferably over the full pivoting angle
of the links relative to each other.

The pairs of respectively corresponding stops 19, 20; 22,
24 acting 1n the straight position and/or 1n the curved position
of the line guide device-are located at the level of principal
longitudinal mid-plane E of the line guide device.

For extension of the length of the line guide device by
attachment of a further line guide device, e.g. of 1dentical
design, fastening elements 25 are provided on the end link as
an extension of bottom element 3, these being designed as
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male fastening elements 25a according to the practical
example. On the underside of the bottom element, the oppo-
site end link of the line guide device displays corresponding
receptacles 2556 1n order to be able to form a positive or
non-positive connection, particularly a snap connection.
Links 26 a distance away from the end link, e.g. all links of the
line guide device, are also designed with corresponding
receptacles for the male fasteming elements on the underside,
such that the length of the line guide device can be altered at
will by separating adjacent links and the line guide device can
be connected to a further line guide device of identical design.

Joint elements 11, moulded 1n one piece between the links
that can be angled relative to each other, are located at the
level of the respective bottom elements (FIG. 1¢). Gaps 30,
having roughly the thickness of the side walls, are provided
between face ends 12 of the links that face each other. The
separation of the face ends of the links by gaps particularly
offers advantages as regards the one-piece manufacture of
line guide devices extending over more than two links, pret-
erably a plurality, by an 1njection moulding method, provid-
ing essentially rigid links.

Dividing webs 30a, integrally moulded on the bottom ele-
ments 1 one piece as partitions for the interior space, are
illustrated schematically in FIGS. 15, 3. The dividing webs
can be of essentially rigid design.

FIGS. 4 to 6 show a further embodiment of the line guide
device according to the mvention, which essentially only
differs from the first practical example as regards the design
of the cover elements. According to this practical example,
cover elements 30 of only one kind are provided, one end of
which 1n each case displays a tab-like area 31 that projects
towards the adjacent link and 1s provided with a peg 32
serving as a stop. The opposite end of the cover element 30
displays an area 33, which projects from the level of the hinge
joint towards the adjacent link and 1s provided with a slot 34,
in which peg 32 1s guided in sliding fashion 1n the event of
angling movement of the line guide device. Projecting area
31, bearing the peg, displays a comparatively small material
thickness and can be elastically bent and angled when the line
guide device 1s moved 1nto a curved position. In contrast,
projecting area 33 can be of comparatively rigid design. Fur-
thermore, face end 33a of one of the projecting areas of the
cover element engages a corresponding recess 1n the adjacent
cover element, such that a pair of stops acting in the straight
position of the line guide device 1s provided by face ends 35,
36 of adjacent cover elements making contact. At the same
time, when 1n the straight position, peg 32 can lie against the
area of the cover element bordering slot 34, forming a further
pair of stops acting 1n the straight position. In curved position,
peg 32 runs up against the opposite end area of slot 34 in cover
area 38 bordering slot 34. It goes without saying that, where
appropriate and as in the practical example according to
FIGS. 1 to 3, the cover area provided with the slot can be
designed 1n the manner of a tab that 1s elastically deformable
in the event of angling of the line guide device, and that the
face end of area 31 bearing stop peg 32 can provide a stop
acting 1n the straight position of the line guide device. Fur-
thermore, according to this practical example and also that in
FIGS.1to 3, bothareas 31, 33 projecting towards the adjacent
link can be designed to be bendable, preferably elastically
bendable, 1n the event of angling of the line guide device, or
both areas can be designed with face-end stop faces.

According to FIG. 7, the bottom plates, or the lower areas
of the side walls facing the bottom plates, can be provided
with projections 101 protruding towards the adjacent link,
which are preferably located below hinge joint 102. The
projecting areas constitute stops that act in the curved position
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of the line gmde device and can be brought into contact with
opposite areas of the adjacent link. At least one, or both, of
stops 103, 104 can in this context display bevelled areas, such
that plane stop areas are provided 1n the curved position of the
line guide device.

FIG. 8 shows a practical example of a line guide device
according to the invention, which essentially differs from the
practical example according to FIGS. 1 to 3 in that cover
clements 40 do not display mutually overlapping areas, the
front and rear face ends 41, 42 of the cover elements essen-
tially serving as stop faces instead. If appropriate, the face
ends can display wider areas 1n order to enlarge the stop faces.

According to FIG. 8a, the end areas of face ends 44 of side
walls 45, pointing towards each other and facing integrally
moulded joint element 43, can serve as stops 1n the curved
position of the line guide device, 1.e. 1n the curved section
thereof.

Consecutive side walls 1n the longitudinal direction of the
line guide device can also display different heights. The side
walls having a smaller height are provided with cover ele-
ments integrally moulded 1n one piece via hinge joints, e.g. in
the form of film hinges. The cover elements of every second
link can display areas projecting towards the two adjacent
links, which can serve as stop faces and can come 1nto contact
with face ends of the adjacent links in the straight position of
the line guide device.

Furthermore, tabs 47, integrally moulded on the outer sides
of side walls 43, are shown 1n FIGS. 8a, 85, displaying slots
48 with an arc-shaped curvature, each of which 1s engaged by
a peg 49 of an adjacent link. The tabs make it possible to
increase the lateral stability of the device and, in interaction
with the pegs, to provide a stop system that limaits the pivoting
angle of the links 1n the straight position and/or 1n the curved
position of the line guide device. The tabs can be integrally
moulded 1n one piece on side walls 45 at the position indi-
cated 1n FIG. 8b, e.g. by an 1injection moulding method, and
then moved into the target position illustrated 1n FIG. 8a, to
which end the tabs can be connected to the side walls 1n
articulated fashion via hinge joints (not shown).

As an example of the line guide devices according to the
invention, their use as an ESD (electronic static discharge)
device will be 1llustrated on the basis of the practical example
according to FIG. 8. It goes without saying that the same also
applies to the other practical examples, mutatis mutandis. The
schematically 1llustrated end fastening elements 100, which
can also have the function of electrical connecting elements
that connect the line guide device to the respective consumers
1004, at least one of which 1s moveable, can consist of metal
or an ESD-compatible material having corresponding elec-
trical conductivity. In this context, the connecting link 1s
connected by means of a bridging element 103 to the last link
104 of the links located on a continuous bottom element, a
connection with sufficient electrical conduction being
ensured. The bridging element can be located on the side of
the link facing towards and/or away from the bottom element
in this context. In this instance, the electrical connection 1s
designed 1n such a way that the electrical resistance 1s no
greater than 1f a continuous bottom element 101 had also been
used between last link 104 and end fastening element 100. It
goes without saying that, alternatively, last link 104, or one of
the last links of the line guide device that 1s in each case
connected to a continuous bottom element 101 with a plural-
ity of further links in the longitudinal direction of the line
guide device, can also be connected directly to the respective
consumer. To this end, the end link of the device can be
provided with corresponding fastening devices, 1 the sim-
plest case through-holes for accommodating fastening ele-
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ments like screws, that can, for example, be located 1n the
bottom element and/or the wide walls of the links. One or both
of the last links 104 can also be provided with a connecting
point for an electrical discharge device, e.g. an earth.

In this context, the line guide device 1tself displays a single
bottom element 101, extending over 1ts full length, which
connects adjacent links 102 to each other and simultaneously
forms the respective links, together with side walls 45. Side
walls 45 and bottom element 101 consist of the same material
in this context. End fastening elements 101a as connecting
clements (pusher and fixed point) are in this context each
clectrically earthed in accordance with the requirements of
EN 61340-5-1. Furthermore, guide trough 105, within which
the line guide device can be moved, can be electrically
carthed at one or more points. The guide trough, or a corre-
sponding other base for the line guide device, can be manu-
factured from an electrically conductive matenal, such as a
metal or a plastic with adequate electrical conductivity, and
have an 1ntegrated electrical discharge device, 1f appropnate.

In this context, the line guide device 1s designed 1n such a
way that the total resistance over its length 1s approx. 8,000
ohms, and that the point-to-point resistance R, of the line
guide device, measured from a point on the first link to a point
on the last link of the line guide device which can each be
located adjacent to end fasteming elements 100, lies in the
range from 1x10%to 1x10'° ohms. In this context, the contact
point can 1n each case be located 1n the middle of the respec-
tive bottom element of the respective link, either on the upper
side or on the underside. As a result of this design, electrical
charging of the line guide device can be reliably prevented, 1n
which context discharge of the electrical charges takes place
over the entire continuous bottom element extending over the
length of the line guide device, which provides a continuous
clectrical conductivity path without interruptions in the mate-
rial. Furthermore, individual links of the line guide device can
be earthed separately, such that, as far as possible, the con-
tinuous bottom element at least connects adjacent earthed
links spaced apart in the longitudinal direction of the line
guide device. The line guide device can, for example, display
50-100 or more links 1n this context.

If approprnate, suificient electrical conductivity of the con-
ductivity path can also be achieved here, and also 1n general,
by means of metallic or semiconducting coating of the areas
of the line guide device providing the conductivity path, or of
the entire line guide device, e.g. by galvanisation or vapori-
sation.

FIGS. 9, 10 show a further embodiment of line guide
device 80, 1n which cover elements 83, integrally moulded on
side walls 82 1n one piece by means of hinge joints 81, only
partly cover duct 84, bordered by the opposite side walls, with
a major part of their longitudinal extension. The cover ele-
ments of adjacent links 85 thus display a parting line, located
at the level of duct 84, which, according to the practical
example, extends in the longitudinal direction of the line
guide device and 1s located at the level of longitudinal mid-
plane E of the line gmide device. Cover elements 83 further-
more display, possibly independently of the above-mentioned
design, teeth 86, which engage corresponding teeth on the
upper side of the side walls opposite the respective hinge area
81. In addition to closing elements 87, this provides fixing of
the cover elements on the side walls, 1n which context the
teeth can absorb tensile forces acting in the longitudinal
direction, at least in the straight position, and possibly also 1n
the curved position, of the line guide device. If appropriate,
fastening means located in sliding fashion on the side walls
can be provided on the areas of the cover elements located at
the level of the side walls, e.g. guide pegs located 1n slots in
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the side walls, 1n which context the slots can extend in the
longitudinal direction of the line guide device.

Independently of the other characteristics above, the cover
clements are, referred to the area covering the duct, thus of
asymmetrical design relative to the longitudinal mid-plane of
the line guide device. In this context, closing elements 87 are
fixed 1n place in snap-in fashion on snap-in projections 88,
located on the outer side of the side walls. In the curved
position of the line guide device, the cover elements can thus
possibly be lifted off each other 1n the manner of scales. IT
appropriate, however, connecting means (not shown), such as
snap-1n webs or the like, can also be located 1n lateral contact
arcas 89 of the cover elements, enabling displacement of
partial areas of adjacent cover elements 1n the longitudinal
direction of the line guide device, but exerting a certain resis-
tance to separation 1n a direction perpendicular to the bottom
clements. Thus, corresponding receptacles, e.g. 1n the form of

receiving grooves, can be provided on narrow faces 90 of the
cover elements facing the duct.

L.ist of reference numbers

Line guide device
Link

Bottom element
Side wall

Cover element
Duct

Bottom run
Curved section
Upper run
Hinge joint
Face end
Closing element
Quter side
Projecting area
Inner side
Projecting area
Face end

Face end
Thicker area
Peg

Slot

o

R N T N o B I N N T e

2 2 b
b b =

The mvention claimed 1s:

1. Line guide device for guiding lines, comprising a plu-
rality of links, connected to each other 1n articulated fashion,
where at least some, or all, of the links each display a bottom
clement, opposite side walls and at least one cover element,
forming a duct for accommodating lines, where the plurality
of links are integrally molded on one another 1n one piece,
forming a continuous strand, and where the line guide device
can be arranged to form a lower run, a curved section and an
upper run, where the bottom element and both opposite side
walls of the links are designed in one piece as U-sections that
are essentially rigid under the intended loads, and where the
cover element of the respective link 1s integrally molded on at
least one side wall of said link and designed to be moveable
relative to the side wall, and can be moved into a position
closing the link and a position at least essentially releasing the
area between the opposite side walls, characterized 1n that
mutually corresponding stops of adjacent links are provided,
which interact 1n the straight position or curved position or
both of the line guide device and are 1n each case located on
the cover elements of the adjacent links or are provided by
overlapping areas of adjacent links 1n the form of tabs, which
are mtegrally molded 1n one piece on the side walls or cover
clements or both of at least some links and, starting from a
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first position, can be moved into a second position, 1n which
they overlap a partial area of an adjacent link.

2. Line guide device according to claim 1, characterized in
that the line guide device 1s manufactured as a one-piece
plastic part.

3. Line guide device according to claim 1, characterized in
that a closing means, integrally molded 1n one piece, 1s pro-
vided on the cover element being connectable 1n detachable
fashion to a corresponding closing means to form a line guide
device that 1s closed on the cover side, where the correspond-
ing closing means 1s located on the side wall of the respective
link, or 1n that the cover element 1s of two-part design and the
closing element 1s integrally molded 1n one piece on the cover
clement part of the respective link opposite the first cover
clement part.

4. Line guide device according to claim 1, characterized in
that said mutually corresponding stops of adjacent links cor-
respond to each other and come 1nto contact with each other
when the line guide device 1s 1n the straight position, and in
that at least one of said corresponding stops of adjacent links
1s provided on a cover element or on the inner sides of the side
walls facing towards the duct or the outer sides of the side
walls facing away from the duct or the upper side of the side
wall facing away from the bottom element of the link or a
combination of them.

5. Line guide device according to claim 1, characterized in
that the stop 1s designed as an area of the cover element which,
in the straight position of the line guide device, projects onto
the adjacent link and, 1n stop position, engages a recess pro-
vided with a stop 1n a cover element of a side wall of the
adjacent link.

6. Line guide device according to claim 1, characterized 1n
that the cover elements of the line gmide device are designed
in such a way that they provide a closed upper side of the line
guide device 1n the straight position of the line guide device.

7. Line guide device according to claim 1, characterized in
that the cover elements of the line gmide device are designed
in such a way that they also provide a closed upper side of the
line guide device 1n the curved position of the line guide
device.

8. Line guide device according to claim 1, characterized in
that at least some cover elements of the links are provided
with at least one integrally molded projecting area, which
forms overlapping areas with at least one of the respectively
adjacent links 1n the straight or curved position of the line
guide device or both, and 1n that stop elements acting 1n stop
position are located on the overlapping areas of the respec-
tively adjacent links.

9. Line guide device according to claim 1, characterized in
that at least some cover elements are provided on both sides
with 1integrally molded projecting areas, which project
towards both adjacent links and 1n each case overlap the cover
clement of the adjacent links, or projecting areas projecting
from the adjacent cover elements towards the respective link.

10. Line guide device according to claim 1, characterized
in that the stop 1s designed as a peg projecting from the
respectively overlapping area transverse to the longitudinal
direction of the line guide device, and in that the respectively
corresponding stop displays a recess receiving the peg, 1n
which the peg 1s accommodated over at least part, or all, of the
prvoting movement of adjacent links relative to each other.

11. Line guide device according to claim 1, characterized
in that, in the straight position of the line guide device, the
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face ends of the side walls of respectively adjacent links that
face each other are spaced apart from each other, at least over
part, or all, of their height.

12. Line guide device according to claim 1, characterized
in that the bottom element or the side wall of at least one, or
both, of the respectively adjacent links 1s provided with a
projection, which projects onto the adjacent link and, 1n the
curved position of the line guide device, can be brought into
contact with an opposite area of the adjacent link.

13. Line guide device according to claim 1, characterized
in that fastening elements corresponding to each other are
integrally molded in one piece on the ends of the line guide
device, by means of which the line guide device can be
assembled to a line guide device of 1identical design, extend-
ing the length of the same.

14. Line guide device according to claim 13, characterized
in that at least one fastening element 1s provided on one end
thereol, and corresponding fastening elements are provided
on several or all links of the line guide device, these being
connectable to each other, at least after adjusting the length of
the line guide device.

15. Line guide device according to claim 1, characterized
in that, on at least some links, at least one dividing web 1s
provided between opposite side walls of the link, which acts
as a partition for the interior space and 1s connected to the
bottom element 1n one piece.

16. Line guide device according to claim 1, characterized
in that at least some cover elements of the links engage at least
one, or both, of the adjacent links and are located with an area
between opposite side walls of the respectively adjacent link,
and 1n that the area located between the side walls displays a
width essentially corresponding to the distance between the
side walls.

17. Line guide device according to claim 1, characterized
in that the line guide device displays, over at least essentially
the length of the bottom element interconnecting several
links, or over a distance in the longitudinal direction of the
line guide device between two adjacent links that are earthed
or provided with an earthing device, which are preferably
connected to each other via a continuous bottom element, or
over the full length of the line guide device, an electrical
resistance R of approx. 20,000 ohms or less.

18. Line guide device according to claim 1, characterized
in that the line guide device displays, over at least essentially
the length of a continuous bottom element interconnecting
several links, or over a distance 1n the longitudinal direction
of the line guide device between two adjacent links that are
carthed or provided with an earthing device, which are pret-
erably connected to each other via the continuous bottom
clement, or over the full length of the line guide device, an
clectrical surface resistance R, or an end-to-end resistance R
or a point-to-point resistance R, of=1x10"" ohms.

19. Line guide device according to claim 1, characterized
in that the line guide device displays, over at least essentially
the length of a continuous bottom element interconnecting
several links, or over a distance 1n the longitudinal direction
of the line guide device between two adjacent links that are
carthed or provided with an earthing device, which are pret-
erably connected to each other via the continuous bottom
clement, or over the full length of the line guide device, an
electrical resistance of R,=1x10"'* ohms to an EPA earthing
point connected to the line guide device, or to an EPA earthing
device connected to the line guide device.
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CERTIFICATE OF CORRECTION

PATENT NO. : 7,718,894 B2 Page 1 of 1
APPLICATION NO. : 10/576234

DATED : May 18, 2010

INVENTOR(S) . Frank Blase

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

On the title page, 1n item (22), after “PCT Filed:™ delete “Oct. 10, 2004 and insert -- Oct. 14, 2004 --,
therefor.

Signed and Sealed this

Twenty-eighth Day of September, 2010
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David J. Kappos
Director of the United States Patent and Trademark Office
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